Key indicators: single-crystal X-ray study; T = 297 K; mean () = 0.000 Å; disorder in main residue; R factor = 0.044; wR factor = 0.106; data-to-parameter ratio = 10.3.
Related literature
Refinement R[F 2 > 2(F 2 )] = 0.044 wR(F 2 ) = 0.106 S = 1.02 5420 reflections 524 parameters 252 restraints H-atom parameters constrained Á max = 0.17 e Å À3 Á min = À0.21 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) Àx þ 2; y À 1 2 ; Àz þ 3 2 .
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009). (Table 1; Bernstein et al., 1995) . In the crystal packing, intermolecular C-H···O hydrogen interactions (Table 1) link the molecules into chains along the b axis ( Fig. 4 ). π-π stacking interactions with centroid-to-centroid distances of 3.594 (2) (major component) and 3.608 (5) Å (minor component) are also observed.
4-Hydroxy

Experimental
To a well-stirred solution of 4-hydroxycoumarin (6.17 mmol, 1.0 g) in ethanol (10 ml) containing two drops of acetic acid, thiophene-3-carboxaldehyde (3.1 mmol, 0.345 g) was added. The reaction mixture was stirred at room temperature for 8 hr. The completion of the reaction was monitored by TLC. After the reaction was completed, the crystallized solid was separated out, filtered, washed with ethanol and dried. The isolated product was further purified by recrystallization from a chloroform / methanol mixture (1:1 v/v) to give the pure title compound in 70% yield.
Refinement
The whole molecule is disordered over two positions with refined occupancy ratio of 0.873 (1):0.127 (1). The same U ij parameters were applied to the S1/S1X, C20/C20X and C22/C22X pairs. Distance and rigid body restrain were used. All H atoms were positioned geometrically and refined using a riding model, with O-H = 0.82Å, C-H = 0.93-0.98Å, and with U iso = 1.2 U eq (C) or 1.5 U eq (O). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Occ. (<1) S1 0.042 (10) 0.075 (10) 0.048 (8) 0.001 (7) −0.007 (7) −0.018 (7) C7X 0.047 (16) 0.063 (10) 0.047 (11) 0.001 (12) 0.002 (12) −0.021 (7) C8X 0.045 (7) 0.054 (7) 0.054 (6) −0.006 (5) 0.007 (5) −0.005 (5) C9X 0.037 (8) 0.068 (11) 0.031 (6) −0.014 (10) 0.014 (5) 0.004 (5) C10X 0.042 (9) 0.032 (7) 0.034 (7) 0.011 (5) 0.012 (5) 0.022 (5) C11X 0.043 (7) 0.035 (6) 0.055 (9) −0.008 (6) 0.010 (7) 0.009 (4) C12X 0.046 (7) 0.031 (6) 0.062 (7) 0.000 (7) 0.004 (6) −0.006 (5) C13X 0.039 (7) 0.019 (6) 0.060 (7 Geometric parameters (Å, °) S1-C21 1.686 (4) S1X-C21X 1.696 (18) S1-C22 1.801 (3) S1X-C22X 122.8 (2) C8X-C9X-C10X 118.5 (14) C1-C9-C10 118.5 (3) C1X-C9X-C10X 118.8 (15) C9-C10-C20 114.5 (5) C11X-C10X-C20X 112 (2) C9-C10-C11 113.0 (3) C11X-C10X-C9X 115.0 (19) C20-C10-C11 115.7 (3) C20X-C10X-C9X 113 (2) C9-C10-H10A 103.9 C11X-C10X-H10B 105.1 C20-C10-H10A 103.9 C20X-C10X-H10B 105.1 C11-C10-H10A 103.9 C9X-C10X-H10B 105.1 C19-C11-C12 118.5 (2) C19X-C11X-C12X 121.3 (12) C19-C11-C10 126.1 (3) C19X-C11X-C10X 126.5 (14) C12-C11-C10 115.2 (2) C12X-C11X-C10X 111.4 (13) O4-C12-O2 115.5 (2) O4X-C12X-O2X 117.9 (11) O4-C12-C11 124.8 (2) O4X-C12X-C11X 122.5 (11) O2-C12-C11 119.7 (2) O2X-C12X-C11X 119.6 (11) O2-C13-C18 121. 
